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Abstract

Despite the availability of a wide variety of antiepileptic drugs with diverse molecular targets and mechanisms of action, a significant proportion of patients continue to experience epileptic seizures. Neuronal KCNQ channels, particularly KCNQ2/3 heteromers, are considered key targets of antiseizure medications as the potentiation of these subthreshold channels effectively dampens the hyperexcitability, leading to seizure reduction or seizure freedom for patients. Currently available compounds in the preclinical stage, including retigabine analogs, are KCNQ openers that act by considerably shifting the conductance-voltage relationship of channels toward hyperpolarized potentials. Our recent study on KCNQ1 channels indicated that targeting the constricted cavity region of the channel pore offers a possibility to activate channels without causing substantial changes to their voltage-dependent behavior. Here we demonstrate that this concept is extendable to neuronal KCNQ channels, thereby paving the way for the discovery of a new class of KCNQ modifiers capable of boosting the channel activity via increasing the unitary conductance of channels while maintaining the conductance-voltage relationship largely unchanged.
